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known imidazole derLives and cet^ 

derivatives being useful therefore in treatino d i s Z!« « P Z , ^ hS aC "° n of an 9 iot e™n " (All) such 

failure. The invention fu^e^ haart 
[0002] ,„ European Paten, Application. pubfc^ 

preparation of substituted imidazole derivatives useful as All inhibitors lZZ?Z « * . ] 6tB ' S described th * 
of certain of these compounds include particular S^wte^S ' n !f rmediates M are ^ for the production 
trite. 4'-methylbipheny. 2-carbonitril i oE ^ f «A SS^- ^TT" ° f 008 S ° Ch bi P^™»™- 
retires format! ofVmethylbiphen^^ 

group. In EPA 253310 the starting acid is made for examole hv Z i mrrZn ,Unt '° nallsat,on of the carboxyhc acid 
sponding ester which is then hydrolysed oZ ^^Zizi^^^^^^ '° ***** ,he COrre " 
obtained via a procedure involvinq severafltenT In *r >1Z J' 1 ^^'P^'^K^alhyloBBofce itself 
itri,e via In" SJSS£j PfeParatl ° n ° f 4 '^8^^2^ 

nXlnWeT 9nOWdiSCOVeredaC ° nVeni " 

S -Sl:^ ^enylcarbonitrile o, the 

trifluoromethyl, cyano and ntro which o^ti^rl^^^ ^^"^ 1 { ^ 4C ^- d'^alkoxy. 

wherein V L any of the mX^ZKl^^.S^^Sr " J"! TJ h9reina,ter >- 
(1-4C)a, k o ? (l^C)a,M and phenyl, the laneroptionallysubstl^edbya^ 

or Qi together with Q2 forms a (1 -4C)alkylenedioxy group attached to the S^tom^SS ^^^^ 
may optionally bear 1 or 2 (1-4C)alkyl groups- or Qi and Q2 ,™»thor 1 ^ * ? ' melh ^ enB 9 rou P «* which 
form a boroxin ring of the LJ^J^SL^iS^ ^ ^ron atom to which they are attached 
the formula ,„ (sefou, hareina«e^^ - 

tionally in the presence ot lithium chloride ( ° * P ^ ,h9 PrGS6nCe °' 3 radical ini,iator - °P" 

[0005] It will be appreciated that generic terms such as "alkvl" include both straight a „^, u u • 

[0007] A particular value for Q 1 or Q 2 when it is alkvl k fr»r flVa mni a /< ^ .. , 

and » is altoxv J, ««^rSi^!S^ * ""' C,alky ' M aS methyl » 

CH 2 .0- 2 ^ on 2 ^n 2 .u., ^A,H 2 .CH 2 .CH 2 .0-or-O.CH 2 .C(CH 3 ) 2 . 

[0011] A preferred value for X 1 is bromo. 

[0012] A preferred value for U or L 2 is, for example, hydrogen 

and aclyio*,. ana palladiumf,,, „«L ,n?*S(N)1 SSf , *"«*P«»P*». '"Pbnnylpnopphi,,, halopano 

J" «*> » » — « cnnddna,.. " SS*™' *" * 

[0016] Anuitablaradkailinlllalnrla.lorBxample.az^bi.isdbuly.onilril.l 

100171 71,. precnas Is g.nan,!,, patomad in t. p.nsnnc. o, a autebl. MM opditoonl, top dMmpl.. , h^an 
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ano., or palladium(l,)ch.orida. aqueous ! sodium carbonate toluen^n^ 

amine, the latter combination being particularly preferred. ' P na " y th9 Pr8S9nC ° ° f Uleth ^ 

[0019] The reaction is generally performed at a temperature in the ranqe for examole so i^n»r =„h ■ . 

at or about the reflux temperature of the solvent or mixture of solvents used ' COnVenient| V 

SSSJn tUT ^ Seen . ,hat PrOCeSS °' ,he inVenti ° n iS si 9" ifica "tV dorter than the procedures described in EPA 
253310 for the preparation of 4'-methylbiphenyl-2-carbonitrile It avoids the use of th« I hi™™ ,- • 

[0021] Compounds of the formula II as defined hereinbefore are known or mav be obtain** w ovomm. „ 

of a trialkylboronate of the formula B(OR), wherein R is a (1 -6C)alkvl orouc Jh f r , S °/ P ' by reaC, '° n 

compound derived, using standard procedures. f^a^^SS^ ?V ZS S " P ?:: y,li,, . iUm 

atom to which they are attached form a boroxin ring of the formula lla asSned tarSfhSJ^ h 1 ° n 
•«>*«V'°'Ph«yl(1^>allcy,;R.and^ 

0, nilro; A is irathy*™,; X is ph.nyl.n. tjrhg a .traZnf ZSS SStt 

™„ „ 7 . ? C fl-»«zol.5.yl) of a g,oup ot the lomwl. -CO.ORS ot-CCNRSoIr'S, Mch R» k h«to 

(0O23J II will bs appreciate! thai .he compounds ol torm.la V, depending on the hat.,, ol ih. sut,.tlu„ni< ™„ 
posssss on, „ mo, china, cad.,., and may b. iaoiauw in on. o, n»,a ,aelc „, cS t£ orinT ' 
[0024] In addmon, in Ids cooipoonds ol lormula V generic terra such as -nlkel- i.cI.h. IZT, „ „ , 
ehae, variant, when Ih. carbon n.mb.r. p.™* Holr.,., iS?5rta£ toS^chT.^ M 
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[0027] A particular value for R2 when ,t is cycloalkyl-alkyl is, for example, cyclopropylmethyl, cyclopentylmethyl 

v 2 " c )f cl0P ? n,y !- e,hyl; *" n 11 iS Pheny,alkyl is " ,or exam P ,e ' 1 Phenylethyl or 2 pheny.e h 

and when it is alkoxycarbonyl is. for example, methoxycarbonyl, ethoxycarbonyl or propoxycarbonvl 
[0028] Appropriate values for R3, R*. R* or Ra, or for an optional subs.ituent which may be present when X is 
phenylene, as defined above, include by way of example:- 

tor alkyl. methyl and ethyl; for alkoxy: methoxy and ethoxy; for fluoroalkoxy: trifluoromethoxy. 2-fluoroethoxy 2 2 2-tri- 
fluoroethoxy and 3,3.3-trifluoropropoxy; for halogeno: fluoro, chloro, bromo and iodo; for alkanoylam.no- formamido 
acetamido and propanamido; for alkylamino: methylamino, ethylamino and butylamino; for dialkylamino: dimethylami- 
aLlthT"^ m d ,' pr ° pylam : no: ^dialkylamino-alkyl: dimethylaminomethyl, 2-(dimethylamino)ethyl, ^(diethyl- 
amino ethyl and 3- d,ethylamino)propyl; for alkanoyl: formyl, acetyl and butyryl; for N-alkylcarbamoy|- N-me thyl and 
N-ethyicarbamoy ; for di(N-a.kyl)-carbamoyl: N,N-dimethylcarbamoyl and N.N-die«hylcarbamoyl; for alkoxycarbony? 
methoxycamony ethoxycarbonyl and propoxycarbonyl; for alkytthio: methylthio, ethyl.hio and butylthio; for alkylsul- 
phinyl: methylsulphinyl ethylsulphinyl and butylsulphinyl; and for alkylsulphonyl: methylsulphonyl, ethylsulphonyl and 
butylsulphonyl; for alkyl bearing an amino, hydroxy or alkoxy substituent:hydroxymethyl,1^ 
thyi, am.nome.hyl. 2-aminoe.hyl. 2-methoxyethyl and 2-ethoxyethyl; and alkylenedioxy: methylenedioxy and ethyten- 

[0029] A particular value for R* when it is a non-toxic, biodegradable residue of a physiologically acceptable alcohol 
or phenol ,s, for example, a residue derived from a (1-6C)alkanol such as methanol or ethanol, or phenol, glyceral or 

tfiG I1K6. 

[0030] A particular value for R 7 when it is alkyl is, for example, methyl, ethyl, propyl, isopropyl, butyl or pentyf and 
when it is cycloalkyl is, for example, cyclobutyl, cyclopentyl or cyclohexyl 

[0031] Particular values for optional substituents which may be present on one or more phenyl moieties include by 
way o example, or ha ogeno^fluoro. chloro and bromo; for alkyl: methyl and ethyl; and for alkoxy: methoxy and ethoxy 
[0032] A specific value for X which is of particular interest is, for example. £-phenylene 

ESS « PT T" e t Va ' Ue f ° r R6 ° f R5 iS> f0f eXample ' hydr09en and for R1 is ' for exam P |9 - methyl, ethyl or propyl 
[0034 A preferred group of compounds described in our co-pending application comprises those compounds of the 
formula Va set out heremafter) wherein R 1 , R». R3, R4 and R* have any of their meanings as defined above and 5 
is carboxy. 1 lj-tetrazol-5-yl or benzenesulphonamido. the latter optionally containing one or two substituents independ- 
ently selected from halogeno (such as fluoro. chloro or bromo). (1-4C)alkyl (such as methyl or ethyl), (1-4C)alkoxv 
(such as methoxy or ethoxy), cyano, nitro and trifluoromethyl; together with the non-toxic salts thereof 
[0035] A preferred value for Z or T> is. for example, carboxy or 1 H-tetrazol-5-yl. which latter is especialfy preferred 
and, in particular, when it is attached ortho to the group X. P'sierreo 
[0036] A particularly preferred combination of values in any of the above definitions is wherein the quinoline moietv 
together with the attached substituents Ri, R*. R3 and R4. and Ra when present, has any of the following values* 
2-methylquinol,ne. 2-ethylqu.noline, 2-ethyl-6-methoxyquinoline. 6.7-dimethoxy-2-ethylquinoline 2-ethyl-5 6 7-tri- 
^;h7«tT lin9 \ h 2 " e ^^^ ydr0XyqUin ° line ' ^y'-e-^ethylthioquinoline, 2-ethyl-7-hydroxymethylquinoline. 
2-ehy-6-2-fluoroethoxy)qu,nol,ne, 2-ethyl-6-(2,2.2-trifluoroethoxy)quinoline. 2-ethyl-6-carboxamidoquinoline 
2-ethyl-6-fluoroqu I nol« 1 e, 2-ethyl-6-isopropoxyquinoline or 6-aminomethyl-2-ethylquinoline; and in which thTsubstitu- 
ent O.A.X- is attached at the 4-position of the quinoline ring. 

[0037] Compounds disclosed in our co-pending application which are particularly preferred are 2-methvl-4-rf2'-fi H 
t 9 trazol-5-yl)biphenyl-4-yl)m9thoxy]quinolin9, 2-ethyl-4.[(2'-(1H.tetra Z ol-5-yl)biphenyl-4-yl)methoxy]-quinoinl" 
2-ethyl-7-h y droxymethyl-4-[(2--(1H-tetrazol-5-yl)biphenyl-4-yl)me.hoxy]quinoline. 2^W(MuonJK2?- 
(1fj-te.razol-5-yl)biphenyl-4-yl)methoxy]quinoline. 2-ethyl-6-(2.2,2-trifluoroethoxy)-4-[(2'-(lH-tetrazol-5- y i)biphenyl- 

2rei?rn tox]c s n a!ts and 

[0038] Although all of the formula V compounds can form salts with suitable acids, it will be appreciated that those 
compounds of formula V wherein Z is other than an ester group or in which F*> or R4 is a carboxy group can form salts 
wrth acds as well as with bases. Particularly suitable non-toxic salts for such compounds therefore also include for 
example, salts with bases affording physiologically acceptable cations, for example, alkali metal (such as sodium 'and 
potassium ) alkaline earth metal (such as magnesium and calcium), aluminium and ammonium salts, as well as salts 
wrth suitable organic bases, such as with ethanolamine, methylamine, diethylamine or triethylamine, as well as salts 
with acids forming physiologically acceptable anions, such as salts with mineral acids, for example with hydrogen 
halides (such as hydrogen chloride and hydrogen bromide), sulphuric and phosphoric acid, and with strong organic 
acids, for example with p-toluenesulphonic and methanesulphonic acids. 

[0039] The compounds of the formula V are described in EPA 41 2849 as obtainable by a variety of standard oroce- 
dures of organic chemistry well known in the art for the production of structurally analogous compounds The present 
invention provides an alternative process, by carrying out the additional subsequent steps (a)-(e) illustrated in Scheme 
1 , for the production of quinoline derivatives of the formula V wherein X is optionally substituted p-phenylene and Z is 
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S^ESSffPlS S IV^ ^*^«"»»«*. and ,he intermediates formed in steps 

US wZglrd to steps (aHe) - "* ' ^ "* °' ^ me8nhfl8 ^ her9inbeto - 

SSSS b6 '^^f ° Ut US L n9 3 tfi(1 - 6C ' alk y |tin or tri P hen V"tin azide in the presence of a suitable sohrent for 
example toluene or xylene, and at a temperature in the range, for example, 50-150°C, and convenient a .the 

Step(b) is carried out by a protecting group P being affixed to a nitrogen of the tetrazole ring of the intermediate 

SrSTJ?? (8> - T° r ff mP L 6 ' WhSre ' he Pr0,eCtin9 9r ° Up iS W°°V>™m this may be performed byTeaS 
he product from step (a) w.th triphenylmethyl chloride in dichloromethane in the presence of a base suS as 
tr ethylarnine under standard conditions and at a temperature in the range, for example 0-50 °C 

fnr^l 5 T'f °, U, , by rad u al bromination usin 9 a halogenating agent such as N-bromosuccinimide in the pres- 
ence of a radical initiator, such as azo(bisisobutyronitrile) or benzoyl peroxide, in the presence ofaeutehll Z „, 

It;: a chlorina,ed so,V9nt such as l — •■ - « iSSSi 

nZltl iS C T ied °. Ut f by alky ' a,i0n °' 3 com P° und of lhe fo "™'a VIII with the product of step (c) The reaction is 
generally performed, for example, in the presence of a suitable base such as an alkali metal alkoxtdJ ?22 It 
sod.um methoxide or ethoxide. an alkali metal hydride such as sodium hydride or an aSTSL? caSnatetch 
as sod.um or potassium carbonate, and in a suitable solvent or diluent, for example a (1 Steno3 ^me, h 
ml^ T ^ Tr a ' kali me,a ' alk ° Xide " USed ' ° r in 3 P ° lar so ^ nl such as N, H^m^^ttom^t^dec^N- 

Ste 7* ™T°- iS USUa " y P9r,0rmed * 3 tempera,Ure in the ra "9 9 - ** °*am P 'e SSS 

Step (e) may be earned out us.ng a variety of conditions dependent on the nature of the protec ing group P For 
example, when ,t is triphenylmethyl, the decomposition conditions include, for example add ^atal3Zrolv^ 
inamineralacidtsuch as aqueous hydrochior^ 

methanoloraqueousethanolorasolvent used instep (d)), and at a temperature in the range for exanTpte 0 50»C 

steps (a)-(e) are only by way of example and other reagents, and protecting groups P other than triphen Zethvl 
are envisaged wh,ch are well known alternates in the field of organic chemistry for carrying out such steps 
compounds of the formula VII. are already known and the remainder can be made by^analo^ SeSKIa 
standard procedures of organic chemistry well known in the art, for example as descried n^an3woS 
heterocyclic chem IS try such as that edited by Ekierfield. or by the method in Org. Syn., Col Vc UHo S££ p 
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[0041] A further aspect of the invention provides a novel process, by carrying out the addition* I «■ ,h SO r„ „ 
(a) (b) and I (c). illustrated in Scheme 1 referred to hereinabove, followed by^Kit^al^pTm and S t S 
inScheme2,fortheproduction of compounds of the formula VII. and pharmaceutical^^ 

Zu^2 a ^T meamn9S d9fin9d h6reinabOVe - TheSe COmP ° UndS ™ *™ <™ E PA 25331 0 to^>e 
0 3 and (gj * ** **" ^ (b) (C) b8 Camed ° Ut as described ^ove. With regard to steps 

fnl™ 0 iS T£* ° U w by al , ky ' ati0n ° f 3 COmp ° Und 0< ,he formula XIM - wherein the variables are as defined here- 
inabove, with the product of step (c). The reaction is generally performed, for example in the presence o a suitable 

s tt vn al : metai a,koxide ' such as sodium ms,hoxide °< ^ ^ » -s^ssss 

such as sodium hydride. ,n a suitable solvent or diluent such as a (1 -4C)alkanol, for example methanol l or etnano. 
OsS a c P Thl S r m ent °T<VT 38 ^^hylformamide. and a, a temperature in'he ™ge for eS * P °e 
M0C. The compounds of the formula XI.. may be obtained, for example, by the methods described^ EPA 

Step (g) may be carried out as for step (e) above. 
[0043] The invention will now be illustrated by the following non-limiting Examples in which, unless otherwise stated:- 



(i) concentrations and evaporations were carried out by rotary evaporation in „, , 

(ii) operations were carried out at room temperature, that is in the range IslfFc^ 



vacuo; 
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{ SllT!lr CUa W9re n ,° rma !l y d9,ermined at 200 MHz in CDCI 3 using tetrame.hylsi.ane (TMS) as an internal 

abbreviations for designation of major peaks: s, singlet; m, multplet; t. triplet; br. broad; d, doubter an™ 
(v) the term "1H-tetrazol-5-yr stands for ■1-H-l,2,3,4-tetrazol-5-yl'. "°u°'ei, ana 



Example 1 



[0044] 4-Methylphenylboronic acid (1 .62 g; 0.01 2 mole) was added to a solution of 2-bromobenzonitrile (1 82 a 0 01 
mole) tetrak.sttnphenylphosphheJpalladiumCO) (0.35 g; 3 mole%) and 2M aqueous sodium carbonate solution flO 

oe oxi£ nn 9 J . ml> , a , nd miXtUfe h9a,ed a ' 8 °° C *° r 6 h ° UrS - The mix,ure was a "-ed I to 
perox de (30 wt % solution ,n water; 0.5 ml) was added. The mixture was stirred for 20 minutes and then extracted 
with ether and the extracts dried (MgS0 4 ). The solvent was removed by evaporation and the esuTan oN ouSSd 
chromatography on silica elu.ing with 1 5% ethy, ace.a.e/hexane to grve 4--me,hy.bipheny"tcarbSnt is a so 5 m 65 
9). m.p. 44-46'C; NMR(d 6 -DMSO): 2.40 (s, 3H). 7.30(d, 2H), 7.35-7.55 (m, 4H), 7 P .60-7 65(m 1H) T 75 (d IH^ 



Example 2 



[0045] 2M Sod.um carbonate solution (200 ml) was added to a stirred mixture of 4-methylphenylboronic acid (30 ol 
2-bromobenzon,tn,e (36.4 g). palladium (II) chloride (0.4 g), methano. (200 ml) and toluene (200 m^^C TniTem 
perature rose to approx.mately 20°C and a solid precipitated. The reaction mbcture was then hea ed at reflux for 2 
hours. The reaction m.xture was allowed to cool and water (100 ml) was added, followed by diatomaceous earth 5 Q f 
The m.xture w*s stirred for 1 5 minutes, then firtered through diatomaceous earth. The organic phase of Te Se was 
separated and washed with 2M sodium carbonate solution and then water. The organic phase was Sen m eSd ™ 
the f.ltra e evaporated. The resultant solid was recrystallised from petroleum ether (b.p. 110-120-C) "to gTve methvf 
bipheny l-2-carbonitrile (in 80% yield) identical to that obtained in Example 1 ' 9 6,hyl " 



Example 3 



0046 2-butyl-4-chbro-5-hydroxymethyl-H^ 

1.0 g) was added to a 7.5M solution of hydrogen chloride in dioxan (1 0 ml) and water (iV^KSSSrS 

LddZo 0 ,^" ^ ^ ,8 H T ra,Ure VOla,i ' 9 ma,erial W3S fem0Ved b * eva P° ration ' axc ** ^ium aSe sott on 
hSS^S h H 3 mlXlUre W3Shed ^ 9,h9r (2X 10 ml) ' 7,19 a ^ eous «as acidified to pH3 S 2M 
hydroch one acid and extracted with dichloromethane. The extracts were dried (MgS0 4 ) and the solvent emoTd bv 
evaporation The res,dua. white foam was triturated with ether and the resultant solid' collected by filraten te Qive 
SSttS ^t h ^ m8th y M «W id-tetrazol-S^Dbiphenyl-^Dmethy^idazole (0.37 g) m p 7 -180-C 

[0047] The starting material (A) was obtained as follows: - 

(i) A solution of 4'-methylbiphenyl-2-carbonitrile (0.67 g) and tributyltin azide (9.3 g) in toluene (20 ml) was heated 
under re ux for 48 hours^The cooled reaction mixture was acidified by saturation with hydroge ^chtride gas and 
hen cooled ,n an ice bath. The suspended solid was collected by filtration and triturated Twim toluene to gK 

s:."2hT^ 

(ii) Triphenylmethyl chloride (18.73 g) was added to a stirred solution of compound B in dichloromethane (150 mh 
at ambient temperature. Triethylamine (10.2 ml) was then added and the mixture heated at reTx fo 5 houn 
The reaction mixture was allowed to cool, washed with water and dried (MgS0 4 ). The solvent was removed bv 
evaporat.on to give 5-[2-(4'-methylbiphenyi y i)]-2-.riphenylme»hyl-2H-.etrazole (C) 26 7 g)Tp 16 6 VmT^MR 
(CDCI 3 ): 2.25(s, 3H), 6.90-7.00(m. 10H), 7.20-7.45(m. 12H), 7 85-7 90(m 1H P ' ' MR 
(hi) A mixture of compound C (0.54 g). N-bromosuccinimide (0.20 g) and a'zofbisisobutvronitrile MS ma i in r arhm 
tetrachloride (10 ml) was heated under reflux for 3 hours. Insoluble materia. JSZ^i^^Z 
fltrateconcentrated. The residue was dissolved in ethy.aceta.e. washed with wateranddried (mJk^SJ; 
was removed by evaporation and the residue was triturated with ether to give 542.(4^ JJ^SlZ^M? 
2..r^henylmethyl-2H-,etrazole (D) as a white solid, in 92% yield, m.p. 136-13^4- nESX 7 4(s 2H " 
6.85-7.10(m, 10H), 7.20-7.45(m, 12H), 7.95-8.00(m, 1H) inmh(ouci 3 ). 4.4(s, 2H). 

(iv) Sodium methoxide(0.54 g) was added to a stirred solution of 2-bu.yl-4-chloro-5-hydroxymethylimidazole (1 .87 



f 
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g) in DMF (25 ml) and the mixture cooled to 5°C. Compound D was added with stimno ^ 

ST? S,i ; h a, | ambien, ,emPeratUre ,0f 72 h ° UrS - ^ ^^^CSSS She" 32 
dissofved ,n ethyl acetate and washed with water. The organic phase was dried (MgSoJ t he solve"? rem^ei bv 
evaporate and the residue purified by chromatography on silica eluting with ethyl L^E^^S* 
wasthusob^ned^buly^ 

imidazole (A) as a solid (1 .8 g), m.p. 89-93°C; NMR(CDCI 3 ): 0.85(t. 3H) 1 257sextel 2H1 

(t, 2H), 4.3(3. 2H), 5.0(s. 2H). 6.75(d. 2H). 6.90-7.00(m. eft. 7,0^. ^S^i^^^ 
Example 4 

[0048] A mixture of 2-methyl-4-[(2'-(2-triphenylmethyl-2H-tetrazol-5-yl)biphenyl-4-vnmethoxvlauinoiin 0 1 ^ /non v 
and a 7.5M solution of hydrogen chioride dioxane (10 ml) and water ^l^J^^ZT^ ^ 
material was removed by evaporation and the residue was triturated with ether (2 x 50 ml) The ethar w°ThZ h 
off and the sold residue crysta.lised from isopropano. to give 2 -meth y i-4- [(2 --(l ^S^S^^SS 
oxyfeulnollne hydrochloride (370 mg). as a white solid, m.p. 188-1 90°C; NMR (d 6 -DMSO) 2 ' 9? Jh* S 
7.2ld.2H),7.56-7. 8 7(m8H).8^^ 

mUf ; r r °f n ^ S,S,0Und: C ' 66 0; H ' 4 6; N ' 15 5%; C 2 4H 19 N 5 O.HC..0.5H 2 0 requ res: C.65 7 H 4 r N M6 0% 
[0049] The starting material (A) was obtained as follows-- N.ib.u%. 

SSLh^h " hV K d ? 9 5 0% e dis P ersion in mineral oi| : 90 "*) ^s added to a stirred solution of 2-methyl-4.quinolone 
(obtained as described in Org, Syn,. 1 955, Coy. Vbj. Ml, page 374 and page 593) (340 mg) in DMF (10 Z Ve Sura 
was st.rred until a solution of hydrogen had ceased and a solution of 5-{2.(4'-b omomethy IbiXnv mv. 2 tSJZJT 
<hy.-2H tetrazole (1 .2 g) in DMF (5 ml) was added. The mixture was stirled for 1 6 ^TSSS^S^ 
evaporation and the residue partitioned between water (20 ml) and dichloromethaneV 10 mh ! , V 

30 Example 5 

[0051] Using an analogous procedure to that described in Example 4, but startinq from 2-ethvW w to tri„h Qn . , 
.hy.^H-te,razo,-5- y i)bipheny.-4-y,me«hoxy ]q uino,ine there was obtained ^SSmSSS^SSZ 
4. y i)methoxy]quinollne hydrochloride (A), in 70% yield; m.p 178 181°C (dec V NMmd nSfi off^o 
(q,2H). 5.68(s,2H).7.23(d,2H), 7.5-7.8(m,7H), 7 83(t 1H) 8 08(t HI 32 « 2? ■ th^.iff f , A (, ' 3H) ' 3 22 
^similarp^^ 

procedure to that described for 2-methyl-4-quinolone but starting from anilineand ethyi propionyScetete T 
Example 6 

[0052] 4-Methyl-3-nitro-phenyl boronic acid (obtained as described in J.A.C.S., 1932 54 44151 /som w « ^hhoh 
to a solution of 2-bro^ benzonitrile (2.73 g) and «etra k is(tri P heny.phos P hine)pa..ad^^^ 
aqueous sodium carbonate (15 ml) and toluene (38 ml). The mixture was heated at 100'C for 16 hours ml allowed 

LnS * ed ZT? T 8XtraC,ed T 6thyl aC6,ate ,h9 8X,raC,S WaSh9d Wilh curate? odium c 'londe soE 
^- ^^^^^ r tT ,0VeCJ by ©vaporatior. ar^cl tho resultant light browr. s^lici r^crystallfeoc* from^tSw acot^e 

to give 4-methyl-3'-nitrobiphenyl-2-carbonitrile as a solid (3.13 g), mp 155-156'C- NMRfCDCI V pralf m 
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Claims 

1 . A process for the manufacture of a biphenylcarbonitrile of the formula I 



CH 3 




wherein L 1 and L 2 are independently selected from hydrogen, (1 -4C)alkvl M -4Ctelkn™ trifh 

nltro; which comprises reacting a boron compound of the formula { ] * mmr0 ™W> c ^°^ 
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wherein U has any of the meanings defined hereinbefore and Qi and Q* are independently selected from hurt™, 
(1-4C)alkoxy, (l-6C)a.kyl and phenyl, the latter optionally substituted by a oS^JSto^wES 
group; or Qi together with Q* forms a (1 -4C)a.kylenedioxy group attached to U^^lfSSSSS 

a L W 1 h ma H y f ° P " 0n ? beaf 1 ° r 2 0 - 4C)alkyl 9r ° Ups; ° r Q1 and Q2 with the boron' atl to whict Z 

are attached form a boroxm ring of the formula lla y 




wherein U has any of the meanings defined hereinbefore; with a compound of the formula I 



CN 



X 2 



wherein X1 ,sabromoorthfluoromethanesulphonyloxygroupandL2hasany of the meanings defined hereinbefore 

J^EST ? f ^ ^ ^ PreS6nCe * 3 Ca,alySt Selected f rom a PalMlu^^lS^n^SS 
and ™ke.(H) catafyst; opt.ona.ly in the presence of a radical initiator, and optional in! presence JSS 

A process as claimed in claim 1 wherein, in the starting materials. D and L* are independently selected from 
hydrogen, methyl, ethyl, me.hoxy, ethoxy, trifiuoromethy., cyano and nitro; Qi and ar Hndepe den ^ IcTed 

iz !zr: oxy ' r oxy ' 9,hyi - propyi - butyi and phenyi ' ,he ,atter ssssszsss 

h" 0 ^ K 0r °' Chl0r °' br ° m ° ° r i0d ° 9r ° Up: ° r 01 and Q2 l °9 ether *»■ the boron atom to 3 
they are attached form a boroxm nng of the formula lla wherein U has any of the meanings defined hereinbefore 
and wherein the catalyst is a pa.ladium(0), palladium(l.), nickel(O) or nicke.(ll) catafyst i vTh the paSum oi 
nickel atom ,s attached to 4 groups independently se.ected from tripheny.phosphine, triphen^ho Phite Sooeno 
andacetyloxy,orisapalladium(ll)halideoranickel(ll)halide. ypnospnue. naiogeno 

um(ll)chlor,de, tetrak.s(triphenyl P hosphine)palladium(0) and palladium(ll) chloride. pn9nylpnos P nine >P allad| - 
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4 ' X3r laimedjnclai ^ 

5 ' mlTe mere S of ^ "* Pr9Cedin9 C ' aim *" **** " an alka[i me,al carbona,e - tnethy.amine or a 

6 ' to SS" ^ C ' aimed ^ PreCed ' n9 °' aim Wh6rein 3 SOtVent ' WhiCh iS 3 miXtUre 0f Water ' ,oluene and me,h anol, 
7. A process for the manufacture of a compound of the formula VI 




VI 



wherein FP is hydrogen, (1-8C)alkyl, (3-8C)cycloalkyl, phenyl or substituted (1-4C)alkyl, the latter containino one 
or more luoro substituen.s or bearing a (3-8C)cyc.oa. k yl. hydroxy, (1-4C)a.koxy or phenyl subs. S?S I hv 
drogen, (l-8C)akvl, (3-8C)cycloalkyl, (3-8C)cycloa,kyl- (1 -4C)alkyl, carboxy, (1 4C)alkoiarbonyl cyanT ni.ro 

( -4C)a koxy halogeno, hydroxy, trifluoromethyl. cyano. nitro, amino, (1 -4C)alkanoylamino alkylamino and d°- 
a kylam.no of up to 6 carbon atoms, dialkylamino-alkyl of 3 to 8 carbon atoms, (1 4C)alkano7caTamo" d n 
akylcarbamoylanddi-^ 

•6C a kylsulphinyl, (1-6C)-alkylsulphonyl. and substituted (1-4C)alkyl. the latter beanng an amnc hyS or 
1-4C)a koxy subs rtuent; or R3 and R4 together form (1 -4C)alkylenedioxy attached to accent carbon ato7s 2 
he benzene moiety o formula V; Ra is selected from hydrogen, (1-4C)alk y i. (1-4C)alkoxy halogeno Xrome 
thyl, cyano or m.ro; V and have any of the values defined in claims 1 or 2; Z is 1 azol 5-yl and wZfn 
M 4cS SB ba ^substituted or bear one or two substituents independently" selectL , om 

(i) reacting a boron compound of the formula II with a compound of the formula III, wherein Qi Q* and )0 
~Z?Z m ^ in 9s defined in claim 1, in the presence of a base and in the presence of a catalyst 
selected from a pallad l um(0), palladium(ll), nickel(O) and nickel(ll) catafyst: optionally in the presence erf a 
radica. ,n,t,ator and optional in the presence of lithium chloride, to grve a compound of the toZ a" 
( ) reacting said compound of the formula I with a tri(1 -6C)alkyl tin azide or triphenyltin azide °Z presence 
of a solvent and then treatment with an acid to gWe a compound of the formula IX 
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(Hi) introducing a protecting group into the tetrazole ring of said compound of formula IX to 
of the formula X 



grve a compound 




wherein P is a protecting group; 

(iv) reacting said compound of formula X with a brominating agent in the presence of 
a compound of the formula XI 



a radical initiator to give 




(v) alkylating a compound of the formula VIII 




with said compound of formula XI to give a compound of formula XII 
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N — N Q 




XU 



and 



(vi) removing the protecting group P from said compound of formula XII to give said compound of formula VI; 

whereafter: when a non-toxic salt of a compound of formula VI is required, it is obtained b y reaction with th» 
appropnate acd or base affording a physiologic^ acceptable ion. or by any other co^n^Sfo^l 

and wherein R\ R 2. R3, R 4, R s, Ra , L i and L2 naVQ any Qf , he meanjngs defjned ^ 
A process for the manufacture of a compound of the formula VII 




VII 




the formula XI, and then carrying out the following steps:- 
(a) alkylating a compound of the formula XIII 



OH 



Kill 



with said compound of formula XI to give a compound of formula XIV 
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20V 



and 

(b) removing the protecting group P from said compound of formula XIV to give said compound of formula VII; 
whereafter: when a pharmaceutically acceptable salt of a compound of formula VII is required, it is obtained bv 
So3on P 3ure ria,e ^ °' b3S9 aff ° rdin9 3 physio,0 9 ical, y acceptable ion, or by any other conventional 
and wherein Alk., X 2 , L 1 and L 2 have any of the meanings defined above. 

Patentanspruche 

1. Verfahren zur Herstellung eines Biphenylcarbonitrils mit der folgenden Formel I 



L 




CN 



Nitratlgewa~hlt U s"nd han9i9 V ° n6inander 8US Wassers,off . (1-4C)Alkyl, (1-4C)Alkoxy. Trifluormethyl. Cyano und 
bei dem eine Bor-Verbindung mit der folgenden Formel II 



L 



"Q 1 



II 



n M fir^. Tck f UtUn96n hat Und ° Und unab ^ngig voneinander aus Wasserstoff. 

-4C A koxy, (1-6C)Alkyl und Phenyl ausgewahlt sind, wobei letz.eres gegebenenfalls mi. einer (1-4C)Alkyl- 
(1-4C)Alkoxy- Oder Halogen-Gruppe substituiert ist; Oder in der Q1 zusammen mit Q 2 eine (1-4C)Alkylendioxy- 
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10 
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25 
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Gruppe bildet, die an das Boratom gebunden ist, wobei eine Methylen-Gruppe davon gegebenenfalls eine Oder 
zwe. (1 -4C)Alkyl-Gruppen tragen kann; oder in der Qi und Q* zusammen mit dem Boratom, an das sie qebunden 
sind, emen Boroxin-Ring mit der folgenden Forme! II a bilden " 




Ac 



in der U jede der oben definierten Bedeutungen hat; mit einer Verbindung mit der folgenden Formel I 

hl 




.n der tf fur eine Brom- oder Trifluormethansulfonyloxy-Gruppe steht und L2 jede der oben definierten Bedeutun- 
M a l'J n ,^ 98 T, ,t f 8389 " nd in Ge 9 enwart eines Kata^sators, der aus einem Palladium(O)-, Palladium 
(II), NikkeKO - und Nickel(ll)-Katalysator ausgewahlt ist, gegebenenfalls in Gegenwart eines Radikal nitiators und 
gegebenenfalls in Gegenwart von Lithiumchlorid umgesetzt wird. 

3S 2 ' IS? uT? C ^ n , SP /, U l h 1 ' W f 9i in d6n Aus 9 an 9 ssubsta ^" Li und unabhangig voneinander aus Wasser- 
3S staff. Methyl. Ethyl. Methoxy, Ethoxy, Trifluormethyl. Cyano und Nitro ausgewahlt sind; Q» und Q2 unabhancia 

voneinander aus Hydroxy, Methoxy. Ethoxy, Methyl, Ethyl. Propyl. Butyl und Phenyl ausgewahlt sind wobei let* 
ores gegebenenfalls mit einer Methyl-. Ethyl-. Methoxy-, Ethoxy-. Fluor-, Chlor-. Brom- oder Jod<iruppe substi- 
tuiert ist; oder wobei Q 1 und Q2 zusammen mit dem Boratom. an das sie gebunden sind. einen Boroxin-Ring mit 
der Formel lla bi den jn der V jede der oben definierten Bedeutungen hat; und wobei es sich bei dem Katalysator 
urn einen Pa.lad.um(O)-. Palladium(ll), Nickel(O)- oder Nicke.(ll)-Katalysator handelt. in dem das Palladium, oder 

?22i2JI h-, h T" " b H nden T' unabMn * voneinander ausgewahlt sind aus Triphenylphosphin. 
T phenylphosph.t, Halogen und Acetyloxy.oder bei dem es sich urn ein Palladium(ll)-Halogenid oder ein Nicke 
(ll)-Halogenid handelt. " 



4S 3. 



Verfahren nach Anspruch 1 oder 2, wobei in den Ausgangssubstanzen Qi und Q2 beide fur Hydroxy stehen oder 
Qi und Q2 zusammen mit dem Boratom, an das sie gebunden sind, einen Boroxin-Ring mit der Formel lla bilden 
« der V jede der in Anspruch 1 oder 2 definierten Bedeutungen hat, X fOr Brom steht und der vorhandene 
Katalysator ausgewahlt ist aus Tetrakis(triphenylphosphin)nickel(0), Bis(triphenylphosphin)nickel(ll)chlorid Nik- 
so S hto d BlS(triph8ny,ph0S P hin )P alladium ("florid, Tetrakis(.riphenylphosphin) P alladium ( 0) und Palladium 



4. 



^£ZSg2lX£2. WObSi 93 ^ Kat ^ Sat0r ^ T - a ^^ny,phos P hin)pa„adium 



5. Verfahren nach einem der vorhergehenden Anspruche, wobei es sich bei der Base urn ein Alkalimetallcarbonat 
Triethylamm oder ein Gemisch daraus handelt. ' 

S. Verfahren nach einem der vorhergehenden Anspruche. wobei ein Losungsmittel. bei dem es sich urn ein Gemisch 
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aus Wasser, Toluol und Methanol handelt, verwendet wird. 

Verfahren zur Herstellung einer Verbindung mit der folgenden Formel VI 





L 


















V 











VI 



in der Ri fur Wasserstoff, (1-8C)Alkyl. <3-8C)Cycloalkyl, Phenyl oder substituiertes (1-4C)Alkyl steht wobei letz- 
teres einen oder mehrere Fluor-Substituenten enthalt Oder einen (3-8C)Cycloalkyl-, Hydroxy-, (1-4C)Alkoxy- oder 
Phenyl-Substrtuenten tragi; R* (Or Wasserstoff, (1-8C)Alkyl, (3-8C)Cycloalkyl, (3-8C)Cycloalkyl-(1-4C)aM Car- 
boxy. (1-4C)Alkoxycarbonyl. Cyano, Nitro, Phenyl oder Phenyl-(l-4C)alkyl steht; R3 und R4 unabhangiq vonein- 
ander aus Wasserstoff (1-4C)Alkyl, ( 1 -4C)Alkox y , Fluor(1 -4C)Alkoxy, Halogen, Hydroxy, Trifluormethy? Cyano 
T: ,Tu°' ( 1 - 4C > Alkan °y ,amino - Alkylamino und Dialkylamino mit bis zu 6 Kohlenstoffatomen, Dialkylamino- 
alkyl mrt 3 b,s 8 Kohlenstoffatomen, (1-4C)Alkanoyl, Carbamoyl, N-Alkylcarbamoyl und Di-(N-alkyl)carbamoyl mit 
bis zu 7 Kohlenstoffatomen, Carboxy, (1-4C)Alkoxycarbonyl, (1-6C)Alkylthio. (1-6C)Alkylsulfinyl, (1-6C)Alkylsul- 
lonyl und substrtuiertem (1 -4C)Alkyl ausgewahlt sind. wobei letzteres einen Amino-, Hydroxy- oder (1 -4C)Alkoxv 
Substituenten tragt; oder in der R3 und R< zusammen (1 -4C)Alk y iendioxy bilden, das an benachbarte Kohlenstoil- 
atome des Benzol-Restes der Formel V gebunden ist; Ra aus Wasserstoff, (1-4C)Alkyl, (1-4C)Alkoxy Halogen 
Trrfluorrnethyj, Cyano oder Nitro ausgewahlt ist; U und L 2 jede der in den Anspruchen 1 oder 2 definierten Werte 
haben; Z fur 1 H-Tetrazol-5-yl steht; wobei jeder der Phenyl-Reste unsubstituiert sein kann oder einen oder zwei 
Substituenten tragen kann, die unabhangig voneinander aus (1-4C)Alkyl, (1 -4C)Alkoxy, Halogen, Cyano und 
^TSST^ °*» niCht, ° XiSCheS daV ° n; d3dUrch ^nnzeichnet, da3 die folgenden 

(i) Umsetzung einer Bor-Verbindung mit der Formel II mit einer Verbindung mit der Formel III, wobei Qi Q2 
und X ' jede der in Anspruch 1 definierten Bedeutungen haben, in Gegenwart einer Base und in Geqenwart 
eir.es Katalysators, der aus einem Palladium(O)-, Palladium(ll)-, Nickel(O)- und Nikkel(ll)-Katalysator ausge- 
wahlt ist, gegebenenfalls in Gegenwart eines Radikalinitiators und gegebenenfalls in Gegenwart von Lithium- 
chlond, unter Erhalt einer Verbindung mit der Formel I; 

(ii) Umsetzung der Verbindung mit der Formel I mit einem Tri(1-6C)alkylzinnazid oder Triphenylzinnazid in 
Gegenwart eines Losungsmittels und dann Behandlung mit einer Saure unter Erhalt einer Verbindung mit der 
folgenden Formel IX a 




(iii) Einfuhrung einer Schutzgruppe in den Tetrazol-Ring der Verbindung mit der Formel IX unter Erhalt einer 
Verbindung mit der folgenden Formel X 
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CH, 




X 



in der P fur eine Schutzgruppe steht; 

(iv) Umsetzung der Verbindung mil der Formel X mil einem Bromierungsmittel in Gegenwart eines Radikalin 
it.ators unter Erhalt einer Verbindung mit der folgenden Formel XI egenwan eines Radikalin- 




(v) Alkylierung einer Verbindung mit der folgenden Formel VIII 




V1U 



mil der Verbindung mit der Formel XI unter Erhalt einer Verbindung mit der folgenden Formel 



XII 



if 




r 

o 



Nl~N 0 

/ "arr" r 



Xll 



und 



(vi) Entfernung der Schutzgruppe P aus der Verbindung mit der Formel Xll unter Erhalt der Verbindung 



mit 



18 



EP 0 470 795 B2 

der Forme! VI; 

Verfahren zur Herstellung einer Verbindung mil der folgenden Forme! VII 




L 



Oder eines pharmazeutisch geeigneten Salzes davon, in der Alk. fOr eine (3-1 OC)Alkvl-GruDDe steht & w*c 

TT^r- c a\ B r • Jod - Nitro ' Tri,iuorme,hyi und ^-^"ti-^^s^SCS 

Oder 2 defirnerten Bedeutungen haben, dadurch gekennzeichnet. daG die in Anspruch 7 definTerten SchrK 

S£SS;* er verbindung mit der Formel * durch9ef0hrt — - 

(a) Alkylierung einer Verbindung mit der folgenden Formel XIII 

H 

mit der Verbindung mit der Formel XI unter Erhalt einer Verbindung mit der folgenden Formel XIV 




20.V 
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und 



10 



der FomTl Vi? der SchUtZ9mppe P auS der Verbi "dung mil der Formel XIV unter Erhalt der Verbindung mit 

wonach wenn ein pharmazeutisch geeignetes Salz einer Verbindung mit der Formel VII benotigt wird dieses 
durch Umsetzung mit der geeigneten Saure Oder Base erhal.en wird, die ein physiologisch geeignetes Ion liefert 
Slngen tab Salzbildungsverfahren, wobei Alk., *, U und L* jede der oben defin ert Be-' 
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Revendications 

1 . Proc6d6 de production d'un biphenylcarbonitrile de formule I 
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dans laquelle V et sont choisis independamment entre I'hydrogene et des groupes alkyle en a C 4> alkoxy 
en C, a C 4 , tnfluoromethyle. cyano et nitro ; qui comprend la reaction d'un compose de bore de formula II 




TI 



«n.r„ 5 ' T„ k ' Un ,! quelconc < ue des d6finilic ™ precitees et Qi et sont choisis independamment 
entre des groupes hydroxy, alkoxy en C, a C 4 , alkyle en c, a C 6 et phenyls, ce dernier etant tacultativemen 
substrtue avec un groupe alkyle en C, a C 4 , alkoxy en C, ft C 4 ou halogeno ; ou bien Qi en associate, Ze7& 
to me un groupe (a.kylene en C, ft C 4 )-dioxy fixe ft ra.ome de bore, dont un groupe methylene peut porter fecS 
jvement un ou deux groupes alkyle en C, ft C 4 ; ou bien Qi et <* conjoin.ement avec Jatome de bore auquel 
lis sont fix6s, torment un noyau boroxine de formule Ma q 



so 



ss 



o-B 



—a 



o -6 



CH- 




TL 
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dans laquelle L 1 repond a Tune quelconque des definitions precitees ; avec un composd de formule III 




dans laquelle X 1 represente un groupe bromo ou trifluoromethanesuifonyloxy et L 2 repond a I'une quelconque des 
definitions precitees, en presence d'une base et en presence d'un catalyseur choisi entre un catalyseur au palla- 
dium(0), un catalyseur au palladium(ll), un catalyseur au nickel(O) et un catalyseur au nickel(ll) ; facultativement 
en presence d'un initiateur radicalaire, et facultativement en presence de chlorure de lithium. 

Proced6 suivant la revendication 1 , dans lequel, dans les matieres de depart, U et L 2 sont choisis ind§pendamment 
entre I'hydrogene, les groupes methyle, ethyle, methoxy, ethoxy, trifluorom ethyle, cyano et nitro ; Q 1 et Q 2 sont 
choisis independamment entre les groupes hydroxy, methoxy, ethoxy, methyle, Ethyle, propyle, butyle et phenyls, 
ce dernier etant facultativement substitue avec un groupe methyle, ethyle, mSthoxy, <§thoxy, fluoro, chloro, bromo 
ou iodo ; ou bien Q 1 et Q 2 , conjointement avec I'atome de bore auquel ils sont fixes, forment un noyau boroxine 
de formule lla dans laquelle L 1 repond a Tune quelconque des definitions precitees ; et le catalyseur consiste en 
un catalyseur au palladium(O), un catalyseur au palladium(ll), un catalyseur au nickel(O) ou un catalyseur au nickel 
(II) dans lequel I'atome de palladium ou de nickel est fixe a quatre groupes choisis independamment entre les 
groupes triphenylphosphine, triphenylphosphite, halogeno et acetyloxy, ou bien consiste en un halogen ure de 
palladium(ll) et un halogenure de nickel(ll). 

Proc6de suivant la revendication 1 ou 2, danse lequel, dans les matieres de depart, Q 1 et Q 2 representent Tun et 
I'autre un groupe hydroxy ou bien Q 1 et Q 2 conjointement avec I'atome de bore auquel ils sont fixers, forment un 
noyau boroxine de formule lla dans laquelle L 1 repond a I'une quelconque des definitions mentionnSes dans la 
revendication 1 ou 2 ; ; X 1 reprSsente un groupe bromo ; et le catalyseur present est choisi entre letetrakis(triphe- 
nylphosphine)nickel(O), le chlorure de bis(triphenylphosphine)nickel(ll), le chlorure de nickel(ll), le chlorure de bis 
(triph6nylphosphine)palladium(ll), le tetrakis(triphenylphosphine)palladium(0) et le chlorure de palladium(ll). 

Procede suivant la revendication 1 , 2 ou 3, dans lequel le catalyseur est le tetrakis(triphenylphosphine)palladium 
(0) ou le chlorure de palladium(ll). 

Procede suivant I'une quelconque des revendications precedentes, dans lequel ia base est un carbonate de metal 
alcalin, la triethylamine ou un de leurs melanges. 

Procede suivant I'une quelconque des revendications precedentes, dans lequel un solvant, qui est un melange 
d'eau, de toluene et de methanol, est utilise; 

Proc6de pour la production d'un compose de formule VI 
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dans laquelle R 1 represente I'hydrogene, un groupe alkyle en C, a C 8 , cycloalkyle en C 3 a C 8> phdnyle ou alkyle 
en a C 4 substitue, ce dernier contenant un ou plusieurs substituants fluoro ou bien portant un substituant 
cycloalkyle en C 3 a C 8> hydroxy, alkoxy en 0, a C 4 ou phSnyle ; R2 repr6sente I'hydrogene, un groupe alkyle en 
C A a C B , cycloalkyle en C 2 a C 8 , (cycloalkyle en C 3 a C 8 )-(alkyle en C, a C 4 ), carboxy, (alkoxy en C, a C 4 )-carbonyle 
cyano, nitro, phSnyle ou ph<5nyl-(alkyle en C, a C 4 ) ; R3 et R* sont choisis independamment entre I'hydrogene' 
des groupes alkyle en C n a C 4 , alkoxy en C, a C 4 , fluoralkoxy en 0 A a C 4l halogeno, hydroxy, trifluoromSthyle,' 
cyano, nitro, amino, alcanoylamino en C, a C 4 , alkylamino et dialkylamino ayant jusqu'a 6 atomes de carbone' 
dialkylaminoalkyle ayant 3 a 8 atomes de carbone, alcanoyle en C, a C 4 , carbamoyle, N-alkylcarbamoyle et di-N- 
alkylcarbamoyle ayant jusqu'a 7 atomes de carbone, carboxy, (alkoxy en C, a C 4 )-carbonyle, alkylthio en C, a C 6 
alkylsulfinyle en C t a C 6 , alkylsulfonyle en C n a C 6 et alkyle en C, a C 4 substitud, ce dernier portant un substituant 
amino, hydroxy ou alkoxy en C, a C 4 ; ou bien R* et R< torment conjointement un groupe alkylenedioxy en q a 
C 4 fixe a des atomes de carbone adjacents du groupement benz6nique de formule V ; Ra est choisi entre I'hydro- 
gene et un groupe alkyle en q a C 4 , alkoxy en C, a C 4 . halogSno, trifluoromSthyle, cyano ou nitro ; L 1 et L 2 
possedent n'importe lesquelles des valeurs denies dans la revendication 1 ou 2; 2 repr6sente un groupe 1H- 
t6trazole-5-yle ; et n'importe leque! desdits groupements phenyle peut etre non substitue" ou bien peut porter un 
ou deux substituants choisis independamment entre des groupes alkyle en C, a C 4 , alkoxy en a C 4l halogeno 
cyano, trifluoromethyle ; ou d'un de ses sels non toxiques ; caracteris6 par la mise en oeuvre des etapes suivantes : 

(i) reaction d'un compose de formule II avec un compose de formule III, formules dans lesquelles Q 1 , et 
X 1 respondent a n'importe lesquelles des definitions mentionn<§es dans la revendication 1, en presence d'une 
base et en presence d'un catalyseur choisi entre un catalyseur au palladium(O), un cataiyseur au palladium 
(II), un catalyseur au nickel(O) et un catalyseur au nickel(ll) ; facultativement en presence d'un initiates 
radicalaire ; et facultativement en presence de chlorure de lithium, ce qui donne un compose* de formule I ■ 

(ii) reaction dudit compose de formule I avec un azoture de tri(alkyle en C 1 a C 6 )-etain ou un azoture de 
triph6nyl6tain en presence d'un solvant, puis traitement avec un acide, ce qui donne un compost de formule IX 




(iii) introduction d'un groupe protecteur dans le noyau tStrazole dudit compost de formule IX, ce qui donne 
un compose de formule.X 




dans laquelle P repr6sente un groupe protecteur ; 

(iv) reaction dudit compose de formule X avec un agent de bromation en presence d'un initiateur radicalaire, 
ce qui donne un compose de formule XI 



22 



EP 0 470 795 B2 




avec ledit compose" de formula XI, ce qui donne un compost de formule XII 




puis : lorsqu'un sel non toxique d'un compost de fromule VI est requis, obtention de ce sel par reaction avec 
I'acide ou la base approprie donnant un Ion physiologiquement acceptable, ou par n'importe quel autre mode 
operatoire classique de formation de sel ; 

R\ R 2 , R 3 , R 4 , R 5 , Ra, L 1 et L 2 repondant a n'importe quelle des definitions precipes. 

Proc6d§ de production d'un compose" de formule VI! 
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Vll 



ou d un de ses sels pharmaceutiquement acceptables, formule dans laquelle Alk represents un groupe alkyle en 
C 3 a C 10 Xz est choisi entre I'hydrogene, les groupes fluoro, chloro, bromo, iodo, nitro, trifluorom<§thyle et cyano ■ 
et U et l_2 repondent a n'importe lesquelles des definitions mentionnees dans la revendication 1 ou 2 caracterisS 
par la mise en oeuvre des etapes (i), (ii), (iii) et (iv) definies dans la revendication 7, ce qui donne un compose de 
formule XI, puis mise en oeuvre des Stapes suivantes : 

(a) alkylation d'un compose de formule XIII 
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avec ledit compost de formule XI, ce qui donne un compost de formule XIV 




et 

so J) 6limination du 9 fOU P e P r o>ecteur P dudit compose de formule XIV, ce qui donne ledit compose de formule 

puis : lorsqu'un sel pharmaceutiquement acceptable d'un compose de formule Vll est requis obtention de 
ce sel par reaction avec I'acide ou la base approprie donnant un ion physiologiquement acceptable, ou par n'importe 
quel autre mode operatoire classique de formation de sel ; Alk, x?, V et L* repondant k n'importe lesquelles 
55 des definitions precipes. 
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